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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which cap not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

(57)[Claim(s)] 
[Claim 1] 

It is a manufacturing method of a rare earth permanent magnet which heat-treats a magnet 
element assembly containing a rare earth element, and forms a protective layer on the surface 
of the magnet element assembly concerned, 

In an oxidizing atmosphere containing a oxidizing gas so that said protective layer may have 
the second layer that covers the first layer that covers said magnet element assembly and 
contains a rare earth element, and the first layer concerned, and does not contain a rare earth 
element substantially, A manufacturing method of a rare earth permanent magnet adjusting a 
oxidizing gas partial pressure, treatment temperature, and at least one condition in processing 
time, and heat-treating said magnet element assembly. 
[Claim 2] 

A manufacturing method of the rare earth permanent magnet according to claim 1 carrying out 
acid cleaning of said magnet element assembly in the preceding paragraph of said heat 
treatment. 
[Claim 3] 

A manufacturing method of the rare earth permanent magnet according to claim 1 or 2 , 
wherein a steam partial pressure makes said oxidizing atmosphere a steam atmosphere which 
is 10-2000 hPa. 
[Claim 4] 

A manufacturing method of a rare earth permanent magnet given in any 1 paragraph of the 
claims 1-3jnaking said processing time into 1 minute - 24 hours. 
[Claim 5] 

It has a magnet element assembly containing a rare earth element, and a protective layer 
formed on the surface of the magnet element assembly concerned, 
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In an oxidizing atmosphere containing a oxidizing gas so that it may have the second layer that 
said protective layer covers the first layer that covers said magnet element assembly and 
contains a rare earth element, and the first layer concerned, and does not contain a rare earth 
element substantially, A rare earth permanent magnet forming by adjusting a ox.d.z.ng gas 
partial pressure, treatment temperature, and at least one condition in processing time, and 
heat-treating said magnet element assembly. 

[Claim 6] .... 
It has a magnet element assembly containing a rare earth element, and a protect.ve layer 

formed on the surface of the magnet element assembly concerned, 

A rare earth permanent magnet, wherein said protective layer has the second layer that 

contains oxygen and an element of magnet element assembly origin, covers the first layer that 

covers said magnet element assembly and contains a rare earth element, and the first layer 

concerned, and does not contain a rare earth element substantially. 

[Claim 7] 

It has a magnet element assembly containing a rare earth element, and a protective layer 
formed on the surface of the magnet element assembly concerned, 

A rare earth permanent magnet having the second layer that covers the first layer that said 
protective layer contains an element which constitutes a main phase of oxygen and sa.d 
magnet element assembly, and covers said magnet element assembly and contains a rare 
earth element, and the first layer concerned, and does not contain a rare earth element 
substantially. 

[Claim 8] _^ 

Said magnet element assembly contains transition elements other than a rare earth element 

and a rare earth element, 

Said first layer contains transition elements other than oxygen, a rare earth element, and a rare 
earth element, 

The rare earth permanent magnet according to claim 6 or 7, wherein said second layer 
contains transition elements other than oxygen and a rare earth element and does not contain 
a rare earth element substantially. 
[Claim 9] 

A rare earth permanent magnet given in any 1 paragraph of the claims 6^_which sa.d rare 
earth element is neodymium and are characterized by said second layer not containing 
neodymium substantially. 

[Claim 10] . 

The total thickness of said first layer and said second layer is characterized by being 0.1-20 

micrometers. 

A rare earth permanent magnet given in any 1 paragraph of the claims 6-9. 
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[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[Field of the Invention] 

for the same. 

[Background of the Invention] 

l 0002 l * to p 0 r cvstem maanet; R shows rare earth 

„ is what is caned a rare earth pernjanen ma^ energy product 

elements, such as neodymium (Nd).) as a Pe"™ nen ma deve loped. As 

of 25 or more MGOe is ^^Z^ ^^^^ * * 

documents 1 , for example. 

corrosion resistance is comparatively low. 

100041 n-rth* .aver for the purpose of improving the corrosion resistance of such a rare 
Forming a protective layer for purp w tective lay er is proposed with 

earth permanent magnet is proposed. Also in this, forming a pr y ^ 

the patent documents 3 by heating a rare earth permanent magnet at 200-500 under 

oxidizing atmosphere. 
[0005] 

[Patent documents 1] JP.59-46008.A 
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[Patent documents 2] JP.60-9852.A 
[Patent documents 3] JP.5-226129.A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 

Hoover. although forming a protective layer at a specific temperature under _„ , —9 
atmosphere is proposed by the above-mentioned patent documents 3, „ ,s not sP«='fica"y 
SI hem how the conditions at the time o, forming a protective layer are adjusted to 

Therefore, when a rare earth permanent magnet was ^ 
n *idizina atmosphere, the satisfactory protective layer for preventing the corrosion of a rare 
"rTnerS magna, could no, be formed, bu, mere was a problem ,ha, a powdery oxide 
film and weigh, loss arose in a corrosion resistance test. 

T°he 0 n 'this invention is made in view o, the above-mentioned situation, and is a thing. 

I is providing a rare earth permanent magne, which has the purpose, and a manufacture 

method for the same. 

[Means for Solving the Problem] 

^making into an index composition o, an oxide film formed on ,he surface of a rare earth 
Pennanemmagne,, when heat-treating a rare earth permanent magne, and formrng a 
^ve layer under an oxidizing atmosphere, as a result o, inquiring wholeheartedly, in 
ZZZ IrTinvenfion persons' may get a rare earth permanent magne, which has sufficen, 
corrosion resistance, Excessive corrosion of a rare earth permanent magnet could be 
Sled and it finds ou, that an aforementioned problem is solved and came to complete this 

invention. 

Namely a manufacturing method of a rare earth permanent magne, o, this invention I, is a 
menu Luring me,hod of a rare earth permanen, magne, which heat-treats a magna, etement 
Tssembly confining a rare earth element, and forms a protecfive layer on the surface o, the 
magnet element assembly concerned. In an oxidizing atmosphere containing a oxidizing gas 
ToTa, a protective layer may have the second layer that covers the firs, ,ayer that covers a 
magnet eLen, assembly and contains a rare earth element, and the firs, layer concerned, 
Td does no, contain a rare earth element substantially, A oxidizing gas partia pressure 
treatment temperature, and a, leas, one condition in processing time are ad,usted, and a 
magnet element assembly is hea,-*rea,ed. When processing an element assembly, a magne, 
element assembly heat-treated is the thing after processing practical use shape. 
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[0 ° 101 ♦ «ot of thi* invention is provided with a magnet element assembly 

=====:==_: 

may nave u * . ri the f irs + | aver concerned, and does 

P lC Ja t ment temperature, and a, leas, one condition in processing t,me. and heat- 
treating a magnet element assembly. 

permanent magnet which has sufficient corrosion resistance can be obtained. 

Acceding to the manufacturing method of this invention, a protective layer can be formed by 
tow co dramatically simply, a protective layer of sti.. more uniform thickness can be formed, 
a7d a rare earth permanent magnet which is excellent in dimensional accuracy can be 
manufactured. 

!n°a 1 manufacturing method of this invention, it is preferred to adjust a oxidizing gas partial 
lsTre™ent temperature, and processing time, and to heat-treat a magnet element 
alserZ A rare earth permanent magnet which has corrosion resistance eas.er and certa.nly 
sufficient by adjusting the three above-mentioned conditions can be obtained. 

About a reason a rare earth permanent magnet obtained by a manufacturing method of this 
Ten ion has sufficient corrosion resistance, this invention persons have guessed as follows. 
Zt a rare earth permanent magnet contains a rare earth element as the compos.ng 
I emen. Th s rare earth element oxidizes very easily, and is easily eiuted to an acidic soiu ,on. 
OnThe otl ha d. a rare earth permanent magnet obtained by a manufacturing method of this 
mvenuon comes to have the first layer that a protective layer covers a magnet element 
"^XTd contains a rare earth element, and .he second layer tha, covers the first layer 
concTrned and does not contain a rare earth element substantia,*. Thus, smce the surface of 

permanent magne, is covered w„h ,he second layer tha, does no, con,a,n a rare 
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earth element substantially, it is thought that the stability of a protective layer improves and 
corrosion resistance improves by this. It is thought that its stability of a protectee layer 
improves and its corrosion resistance improves also by this in order for a protects layer of the 
above-mentioned specific composition to have precise composition. 

100151 „■ 
A manufacturing method of other rare earth permanent magnets of this invention. It is a 

manufacturing method of a rare earth permanent magnet which heat-treats a magnet element 
assembly containing a rare earth element, and forms a protective layer on the surface of the 
magnet element assembly concerned, In an oxidizing atmosphere conta.n.ng a ox.d.z.ng gas 
so that the first layer that covers a magnet element assembly and contains a rare earth 
element, and the first layer concerned may be covered and a protective layer may have the 
second layer with less content of a rare earth element than the first layer concerned, It » good 
also considering adjusting a oxidizing gas partial pressure, treatment temperature, and a least 
one condition in processing time, and heat-treating a magnet element assembly as a feature 
Also with such a manufacturing method, a rare earth permanent magnet which has sufficent 
corrosion resistance can be obtained. 

A rare earth permanent magnet obtained by such a manufacturing method, It has a magnet 
element assembly containing a rare earth element, and a protective layer formed on the 
surface of the magnet element assembly concerned, In an oxidizing atmosphere conta.n.ng a 
oxidizing gas so that a protective layer may cover the first layer that covers a magnet element 
assembly and contains a rare earth element, and the first layer concerned and a protectee 
layer may have the second layer with less content of a rare earth element than the first layer 
concerned, It was formed by adjusting a oxidizing gas partial pressure, treatment temperature, 
and at least one condition in processing time, and heat-treating a magnet element assembly. 
[0017] 

About a reason a rare earth permanent magnet obtained by the above-ment.oned 
manufacturing method has sufficient corrosion resistance, this invention persons have 
guessed as follows. That is, a rare earth permanent magnet contains a rare earth element as 
the composing element. This rare earth element oxidizes very easily, and is easily eluted to an 
acidic solution. On the other hand, a rare earth permanent magnet obta.ned by a 
manufacturing method of this invention comes to have the first layer that a protective layer 
covers a magnet element assembly and contains a rare earth element, and the second layer 
with less content of a rare earth element than the first layer that covers the first layer 
concerned. Thus, since the surface of a rare earth permanent magnet is covered w.th the 
second layer with less content of a rare earth element than the first layer, it is thought that the 
stability of a protective layer improves and corrosion resistance improves by this. It is thought 
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that its stability of a protective layer improves and its corrosion resistance ^ 
in order for a protective layer of the above-mentioned specific com P os,t,on to have prec.se 

composition. 

I™' manufacturing method of above-menfloned this invasion, i, is ^'^^Zl "the 
cleaninq of the magnet element assembly in the preced,ng paragraph of heat treatment In 
p^din paragraph of heat .reagent menUoned above, since a deterioration layer and an 
o'dizmg zone by processing formed on the magnet e,ement assembly surface after the t,me of 
mlnu acture o, a magnet e,ement assembly or manufacture are removable by carrymg out 
Z deling of the magnet elemen, assembly, a desired oxide film can be formed w„h more 
sufficient accuracy. 

^manufacturing method of this invention, it is preferred that a steam partial pressure .makes 
an olizing atmosphere a steam atmosphere which is 10-2000 hPa. If it carr.es out like th,s. 
Z C and the second layer which were mentioned above win be formed good, and the 
corrosion resistance of a rare earth permanent magnet will come to improve further. 

^manufacturing method o, this invention, when the above-mentioned processing time is 
made into 1 minute - 24 hours, it is more desirable. If it carnes out like th.s, the first and the 
^nd layer which were mentioned above wil, come to be formed good, and also becomes 
very difficult to produce characteristic degradation of a magnet element assembly by heat 
treatment etc. 

ArarJ earth permanent magnet of this invenfion is provided with a magnet element assembly 
Interning a rare earth element, and a protective layer formed on the surface of the magnet 
^"assembly concerned, A pro.ecfive layer has the second layer that covers the first ayer 
that contains oxygen and an element of magnet element assembly origin, covers a magnet 
element assembly and contains a rare earth element, and the first layer concerned, and does 
not contain a rare earth element substantially. 

Ama 2 gnet element assembly in which a rare earth permanent magnet of such this invention 
contains a rare earth element, Have a protective layer formed on the surface of the magnet 
element assembly concerned, and a protective layer contains an element which o°n~ a 
main phase of oxygen and said magnet element assembly, It may be charactenzed by hav,ng 
the second layer that covers the first layer that covers a magnet element assembly and 
contains a rare earth element, and the first layer concerned, and does not contain a rare earth 
element substantially. 
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A rare earth permanent magnet of above-mentioned this invention has the fully outstand.ng 
corrosion resistance, and its thickness of a protective layer is uniform and excellent m 
dimensional accuracy. Since the above-mentioned specific protective layer is formed, .t 
becomes possible to control degradation of performance at the time of manufacture and use, 
and to raise the reliability of a manufactured magnet of a rare earth permanent magnet of th.s 

invention. 
[0024] 

In a rare earth permanent magnet of this invention, a magnet element assembly conta.ns 
transition elements other than a rare earth element and a rare earth element, It is preferred for 
the first layer to contain transition elements other than oxygen, a rare earth element, and a rare 
earth element, and for the second layer to contain transition elements other than oxygen and a 
rare earth element, and not to contain a rare earth element substantially. In a rare earth 
permanent magnet of this invention, this rare earth element is neodymium and it is preferred 
that the second layer does not contain neodymium substantially. As transition elements other 
than this rare earth element, iron and/or cobalt are preferred. 

[0025] . . 

A magnet element assembly in which a rare earth permanent magnet of this invent.on conta.ns 

a rare earth element, It is good also considering having a protective layer formed on the 

surface of the magnet element assembly concerned, a protective layer covering the first layer 

that contains oxygen and an element of magnet element assembly origin, covers a magnet 

element assembly and contains a rare earth element, and the first layer concerned, and 

content of a rare earth element having few second layer rather than the first layer concerned 

as a feature. 

[0026] t . , 

It has a magnet element assembly containing a rare earth element, and a protective layer 
formed on the surface of the magnet element assembly concerned, It may be characterized by 
covering the first layer that a protective layer contains an element which constitutes a main 
phase of oxygen and a magnet element assembly, and covers a magnet element assembly 
and contains a rare earth element, and the first layer concerned, and content of a rare earth 
element having few second layer rather than the first layer concerned. These rare earth 
permanent magnets have the fully outstanding corrosion resistance like a rare earth 
permanent magnet of this invention mentioned above, and their thickness of a protective layer 
is uniform and excellent in dimensional accuracy. 
[0027] 

Also in these rare earth permanent magnets, a magnet element assembly contains transition 
elements other than a rare earth element and a rare earth element, The first layer contains 
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transition elements other than oxygen, a rare earth element, and a rare ear* .element, and the 
second layer contains transition elements other than oxygen and a rare earth element and ,t 
prefened L there is less content of a rare earth element than the firs, layer In partoilar a 
n efemen, is neodymium and it is more preferred that content of neodym,um has few 
said second layers than said first layer. 

AsT the total thickness (sum total of thickness of the first layer, and thickness of the second 
£5 of the first layer and said second layer, in a rare earth permanent magnet of th,s 
invention, it is preferred that it is 0.1-20 micrometers. 

AmaLacturing method of other rare earth permanent magnets of this invention, An acid 
Ian ng pt ess of being a manufacturing me*od of a rare earth permanent magnet wh.ch 
heat- reate a magnet element assembly containing a rare earth element, and forms a 
pn^vXTr on the surface of .he magnet element assembly concerned and carrying out 
leaning of the magnet element assembly, It is good also considenng hav.ng a heat 
Teatmen process which heat-treats a magnet elemen. assembly after add clean.ng ,n an 
oTdizZ atmosphere containing a oxidizing gas as a feature. As for such a heat treatment 
process "erred to carry out following an acid cleaning process, and i. is more preferred 
to carry out immediately after acid cleaning. 

^performing such an acid cleaning process, many unevenness and oxidizing zone* ^anda 
damaged layer which the magnet element assembly surface has are removed, and the surface 
is madelo darirlcation. Thereby, in a heat treatment process after acid clean.ng, a des,red 
oxide film can be formed with more sufficient accuracy. 

Ocular in an acid cleaning process, after sintering, when carrying out acid cleaning of the 
lonet element assembly containing a raw portion, a rare earth rich layer wh.ch oozed out on 
me TrfateTm an inTide of a magnet elemen* assembly a, the time of sintering, and remams 
rmanTcaJrs can be removed. For this reason, i, Is effective for especially forming a des,red 

oxide film. 

[Effect of the Invention] 

Sing to this invention, a rare earth permanent magnet which has the fully outstanding 
corrosion resistance, and a manufacturing method for the same can be prov.ded. 
[Best Mode of Carrying Out the Invention] 

Hereafter, the suitable embodiment of this invention is described in detail, referring to drawings 
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if needed. Among a drawing, to the same element, it supposes that identical codes are 
attached and the overlapping explanation is omitted. Especially physical relationship, such as 
four directions, shall be based on the physical relationship shown in a draw.ng, unless it 
refuses. The rate of a proportion of a drawing is not restricted to the ratio of a graph.c d.splay. 

[00341 

Drawingl is a pattern perspective view showing one embodiment of the rare earth permanent 
magnet of this invention, and diawma^is the figure which expressed typically the section 
which appears when an l-l line cuts the rare earth permanent magnet of drawing 1 . As shown 
in drawing 1 and 2, the rare earth permanent magnet 1 of this embodiment comprises the 
magnet element assembly 3 and the protective layer 5 which covers the whole surface of th.s 
magnet element assembly 3, and is formed. 
[0035] 

(Magnet element assembly) 

The magnet element assembly 3 is a permanent magnet containing a rare earth element. In 
this case a rare earth element means the scandium (Sc) belonging to the 3rd fellows of the 
long period type periodic table, yttrium (Y), and a lanthanoids. To a lanthanoids, for example A 
lantern (La), cerium (Ce), PURASEOJIUMU (Pr), neodymium (Nd), samarium (Sm), Europium 
(Eu), gadolinium (Gd), TERUBINIUMU (Tb), dysprosium (Dy), holmium (Ho), erbium (Er), a 
thulium (Tm), an ytterbium (Yb), lutetium (Lu), etc. are contained. 

[0036] „ . . . 

The thing made to contain as a component of the magnet element assembly 3 combining the 

above-mentioned rare earth element and transition elements other than a rare earth element 
can be illustrated. In this case, at least a kind of element chosen from the group which cons.sts 
of Nd Sm, Dy, Pr, Ho, and Tb as a rare earth element is preferred, It is more suitable if at least 
a kind of element chosen from the group which becomes these elements from La, Ce, Gd, Er, 
Eu, Tm, Yb, and Y is contained further. 

^transition elements other than a rare earth element, iron (Fe), cobalt (Co), Titanium (Ti) and 
vanadium (V), chromium (Cr), manganese (Mn), At least a kind of element chosen from the 
group which consists of nickel (nickel), copper (Cu), a zirconium (Zr), niobium (Nb), 
molybdenum (Mo), hafnium (Hf), tantalum (Ta), and tungsten (W) is preferred, and Fe and/or 
Co are more preferred. 
[0038] 

More specifically as a component of the magnet element assembly 3, the thing of a R-Fe-B 
system or a R-Co system can be illustrated. In the former component, the rare earth element 
which used Nd as the main ingredients as R is preferred, and the rare earth element which 
used Sm as the main ingredients as R is preferred in the latter component. 
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Especially as a component of the magnet element assembly 3, the component of a R-Fe-B 
Istem pXed Such a materia, has a main phase of the crystal structure of a pyramidal 
y uat SI substantially, and has a rare earth rich phase with a high 

rare earth element, and a — phase with a high blend.ng rat,o of b°"T. into 

grain boundary portion of this main phase. These rare earth noh phases and a 
ohase are nonmagnetic phases which do not have magnetism, and 0.5-50 volume h content 
of su^onmagnetic phase is usually done into magnet constitution ma.enal. The part,c,e 
diameter of a main phase is usually about 1-100 micrometers. 

100401 „. „t ,,-h a R-Fe-B svstem it is desirable in the content of a rare earth 

SSS ££, J— * a rare earth element is less than eight atom 

7 U ts n *e tendency for the crystal structure of a main phase to turn into the almost same 
™t truclTe as alpha iron, and for holding power (IHc) to become small. On the other 
hid if 40 atom % is exceeded, a rare earth rich phase wil, be formed too much, and , . ,n 
the tendency for a residual magnetic flux density (Br) to become small. 

ThTc'ontent of Fe is preferred in it being 42-g0atom%. When a residual magnetic flux density 
lecomel it small mat the content of Fe is less man 42 atom % and 00 atom % ,s exceeded, ,t 
^in the tendTncy for holding power to become small. The content of B is preferred ,n ,t being 

structure is i, easy to be formed that the content of B .* . ^ 
Lo atom % and when holding power is in the tendency which becomes small and exceeds 2B 
rtorr X by X a — - phase is formed too much and it is in the tendency for a res,dual 
magnetic flux density to become small by this. 

m *e component mentioned above, a part of Fe in a R-Fe-B system may be replaced by Co. 
Thus part of Fe is replaced by Co, temperature characteristics can be ra.sed, without 
reducing magnetic properties. In this case, as for the amount of substitution of Co, , ,s 
desSbfe to consider it as the grade which does not become larger than the content of Fe 
When Co content exceeds a Fe content, it is in the tendency for the magnetic propert.es of the 
magnet element assembly 3 to become small. 

Aptrt of B in the above-mentioned component may be replaced by elements such as carbon 
(C) Lynn (P), sulfur (S), or copper (Cu). Thus, by replacing a part of B, manufacture o a 
L gnet e ement assembly becomes easy, and also reduction of a 
aimed at At this time, as for the amount of substitution of these elements, ,t ,s des. able to 
confer it as the quantity which does not influence magnetic properties subs.an.,a„y, and „ ,s 

h« q >://ww4.ipdl.inp«.go.jp/^^ 4/8 ' 2 ° 08 



Page 10 of 23 

JP,4029095,B [DETAILED DESCRIPTION] 

preferred .ha. below four atom % oarries out to a composition atom «o.ai amount 
Z2 from a viewport ^ ^^^TSTS^ 
™ Element such as molybdenum (Mo), tungsten (W), antimony (Sb), german.um 

Trries ou, to the total amount of a composition atom, m addition, as an ,ngred,en m«ed 



composition atom. 



hv nubliclv known alloy manufacturing processes, such as a casung pruo ^ iomoter 
by puoiiciy Known d y become the particle diameter 

method, is produced. Next, after grinding th.s alloy so that may _ and a 

ra;r::^i.o, *. — „ » *. 

pressure of 0.5-5.[/cm ] 2 in the magnetic field which has the magnetic field ,ntens,ty of 600 or 
more kA/m preferably. 

100461 , k, io an inert oas atmosphere or a vacuum after making the acquired Plastic 
T :SI™S hours, » is quenched. Heat treatment of 1 ,o 5 hours is 
r e "to ™JS* compact at 500-900 - among an inert gas atmosphere or a vacuum, 
'he Ze (Practical use shape) of a request of a sintered compact is processed ,n,o ,t ,f 
needed, and the magnet element assembly 3 is obtained. 

Th^to the obtained magnet element assembly 3, it is preferred that acid cleaning is given 
Her That is it is preferred tha, acid cleaning is given to the surface , o« the magnet element 
assembly 3 in the preceding paragraph of heat treatment mentioned later. 

AsTJd used by acid cleaning, nitric acid is preferred. When performing J>£££S * 
common s.ee, materials, acid of non-o X idizing quaUties. such as ^ d ""^° 
used in many cases. However, if it processes like the magnet element assembly 3 ,n th,s 
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embodiment using these acid when the ^^^^^^ the 

magnet element assembly 3, an occlusion pen i oreferred not to 

i*«h ^Kio^tQ As for this powdered non-melted object, it is preierreu nui ^ 

rr n d ^s«^— - - - — me r ned 

7 . * to cause after a surface treatment, a defect, and poor adhesion. 

ZZ:Z preTnea to use nitric acid which is acid of an oxidizing guality w„h „«le 
generating of hydrogen. 

? deferred for the dissolved amount of the surface of the magnet element assembly 3 by 
I, , s preferred to ^tne micro meters shall be 10-15 micrometers preferably wrth 

be formed with more sufficient accuracy by heat treatment mentioned later. 

To! less o, nitric acid concentration of the .eating solution used N or 

!ess especially preferably preferably. When nitric acid concentrate ,s too high, there s a 
tendency for the dissolution rate of the magnet elemenl assembly 3 to be very quick for 

a d ssolved amount to become difficult, especially for variation to become large ,n 
,v prt "e barrel processing, and for maintenance of the dimensiona, .accuracy 

ofa product to become difficult. When nitric acid concentration is too low, there .s a endency 
t dColved amounts to run short. For this reason, as for nitric acid «n~*-»n. * 
preferred to consider it as 1 N or less, and it is preferred to consider , as 0*006 N especaliy. 
The dissolved amount of Fe at the time of the end of processing shall be about 1-10 g/l. 

preferred to carry out washing which uses an ultrasonic wave for the magnet element 
a semt y 3 which performed acid cleaning in order to remove thoroughly a little non-melted 
obtectand a remains acid component from the surface. As for this ultrasonic cleaning, ,t ,s 
o^e ed to carry out in pure water with very few chloride ions on the surface o, the magnet 
^me^ssembly 3 mad'e to generate rust. Same rinsing may be performed if needed ,n the 
above-mentioned ultrasonic-cleaning order and each process of add cleanmg. 

[0052] 

( Protective layer) 

The protective layer 5 is provided with the following. _ omhl „ 
The first layer 5a that contains the element and oxygen of the magnet element assembly 3 
origin covers the magnet element assembly 3 and contains a rare earth element. 
The second layer 5b L covers the firs, layer 5a concerned and does no. contain a rare earth 
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element substantially. m . nnet 
Here, the element of the magnet element assembly 3 origin is a component of the magnet 
element assembly 3, transition elements other than a rare earth element and a ran, earth 
element may be contained at least, and B, Bi, Si, aluminum, etc. may h«M further 
applying the protective layer 5 on the magnet element assembly 3, or stacking -- etc. ,t 
no'wha, was carried out, but is magnet element assembly 3 the very thing's ox,d,z,ng and 
changing, and consists of an element which appears on the magnet element assembly 3. 
Therefore although the new metallic element which does not constitute a magnet element 
assembly 'is not contained in the protective layer 5, nonmetallic elements, such as oxygen and 
nitrogen, may be contained. 

Thirst layer 5a contains the element and oxygen of the magnet element assembly 3 origin 
including a rare earth element, and, more specifically, contains transition elements other than 
oxygen a rare earth element, and a rare earth element. When the component of the magnet 
element assembly 3 is a thing of a R-Fe-B system, a transition element may use Fe as the 
main ingredients, and may contain Co etc. with the presentation of the component. 

[00541 

Although the second layer 5b contains the element and oxygen of the magnet element 
assembly 3 origin, it does not contain a rare earth element substantially. More spec.fica.ly, the 
second layer 5b contains transition elements other than oxygen and a rare earth element. 
When the component of the magnet element assembly 3 is a thing of a R-Fe-B system a 
transition element may use Fe as the main ingredients, and may contain Co etc. with the 
presentation of the component. 
mo551 

The content of each component of the first layer 5a and the second layer 5b can be checked 
using publicly known component-analysis methods, such as EPMA (X-ray microanalyser 
method), XPS (X-ray photoelectron spectroscopy), AES (Auger electron spectroscopy), or 
EDS (energy dispersion type X-ray fluorescent spectroscopy). 

Here 61 the mode from which a rare earth element is not detected as a mode which does not 
contain a rare earth element substantially by EPMA, XPS, AES, or EDS mentioned above can 
be considered. 

^protective layer 5 adjusts a oxidizing gas partial pressure, treatment temperature, and at 
least one condition in processing time, and is formed by heat-treating the magnet element 
assembly 3 (heating) so that it may become the composition which the protective layer 5 
mentioned above in the oxidizing atmosphere containing a oxidizing gas. It is preferred to 
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adjU st a oxidizing gas partial pressure, treatment temperature, and three conditions of 
processing time in the case of this heat treatment. 

[0058] . t . almncnhpre containing a oxidizing gas, it will 

Here, especially if an oxidizing ''^^^^Z^ oxygen 
not be limited, but it is an atmosphere by °' ^ atmospn ere 

environment (preferably oxygen tens,on ~ ( o s promoted, for example, 

(preferably steam par, as a oxidi*ng gas. For 

Oxygen, a steam, etc. are menboned although * J re of atmosphe re, and 
example, the oxygen density of °^ e ™°™^"™ Mitogen is mentioned as tbis 
inactive gas lives together with oxygen n ^T^^' and inactive gas as a 
inactive gas. That is, there is atmosphere which , cons,ste of oxyg ^ ^ 

m0 de of oxygen environment. For example a ^»£££*> me steam in the 
atm osphere a steam atmosphere^ and ,na^ve atmosphere which 

inactive gas is also mentioned. 

100591 ^^Hitinn.; correlation with the composition of the 

When adding - «— >~ ^ 

zrrrr • =;=re= t a i ^ . m ay ~ as 

above-mentioned specific compos.tion. 

[00601 . . ,ro it preferred to be adjusted from the range of 200- 

^^^^^ 

100611 • t ime it is oreferred to be adjusted from the range of 1 minute - 24 hours, and 

less than another side and the above-mentioned lower limrt. 
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[0062] 

Here when an oxidizing atmosphere is a steam atmosphere, correlation with the composition 
of the protective layer 5, and a steam partial pressure, treatment temperature and processing 
time is searched for first. Next, based on the correlation, a steam partial pressure, treatment 
temperature, and at least one condition in processing time are adjusted in the case of heat 
treatment so that the protective layer 5 may serve as the above-mentioned specific 

composition. 
[0063] 

In this case, as for treatment temperature and processing time, it is preferred to be adjusted 
from within the limits mentioned above. As for a steam partial pressure, it is preferred to be 
adjusted from the range of 10-2000 hPa. It is in the tendency which cannot become the two- 
layer structure which the protective layer 5 mentioned above as a steam partial pressure is 
less than 10 hPa easily. On the other hand, when exceeding 2000 hPa, since it is high voltage, 
an equipment configuration becomes complicated, and also it is in the tendency for becoming 
easy to produce dew condensation etc. and workability to worsen. 
[0064] 

As for the total thickness of the first layer 5a and the second layer 5b, it is preferred that it is 
larger than 0.1 micrometer, and it is more preferred that it is 1 micrometers or more. The 
tendency which becomes difficult has formation of the protective layer which has two-layer 
structure as this total thickness is 0.1 micrometer or less. On the other hand, as for the total 
thickness of the first layer 5a and the second layer 5b, it is preferred that it is less than 20 
micrometers, and it is more preferred that it is 5 micrometers or less. It is in the tendency for 
formation of an oxide film to become difficult for this total thickness to be not less than 20 
micrometers, or for magnetic properties to fall. 
[0065] 

As for the thickness of the second layer 5b, it is preferred that it is not less than 5 nm. Since 
thickness becomes it thin that this thickness is less than 5 nm too much, there is a tendency 
which becomes insufficient [ the depressor effect of corrosion ]. 
[0066] 

As mentioned above, although the rare earth permanent magnet 1 concerning a suitable 
embodiment and a manufacturing method for the same were explained, a rare earth 
permanent magnet of this invention and a manufacturing method for the same are not limited 
to the embodiment mentioned above, but may change suitably in the range which does not 
deviate from the meaning. 
[0067] 

First, in the embodiment mentioned above, although the first and the second layer 5a and 5b 
were formed as the protective layer 5, the protective layer which does not necessarily need to 
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form the protective iayer of such a fwdaye r ^ ~ — ZZZSZ 

structure further by heat treatment may be formed. As « W 

out acid cleaning in the preceding paragraph of heat treatment even 

such one layer system, it is in the tendency for sufficient corrosion resistance to be acquired. 

Wen forming the protective layer of two-layer structure like the abo ^ e "f ned 
IbodimenUhe second layer containing a rare ^^^^^Z^ 
order to fully secure the corrosion resistance by a protective layer ,n ^ «~*~^° 
laver requires that there should be less content of a rare earth element than the first layer. 

1 2 he content of the rare earth element of the second layer is preferred ,n ,t be,ng 
P :ZZZZZ1 of the rare earth element of the first layer and more p£^«- 
content of the rare earth element in the second layer being below 1 mass % If t has such 
composWon. even if it is a case where the second layer contains a rare earth element, 
sufficient corrosion resistance will come to be acquired. 

AlZugh the acid cleaning before heat treatment performed the sintered compact in the 
elodiment mentioned above to the magnet element assembly produced by processing 
delired shape (practical use shape), I. is no, necessarily limited to this bu, may cany out to the 
sS a of7e obtained sintered compact as it is, i.e., the magnet element assemb* of a raw 
2 e and me magnet element assembly 3 including the surface of a raw statejhe rare earth 
rich Phase which oozes out easily from the inside of a magnet element assembly at the , me of 

n etg s not removed by processing, bu, the rare earth rich phase has remained on the 
surface and an unprocessed part is in the tendency which is easy to be corroded. Then, the 
surfaceman be d ef L«ed the same with these becoming removable and receiving a processed 
surface by carrying out acid cleaning to this raw side. 
[Example] 

Hereafter, although an example explains mis invention st.ll in detail, this invention is not limited 

to these examples. 

[0071] 

powder-mefcllurgy pr0 cessing, ,he presentation produced fhe ingo, which is lONd- 
77 6Fe-1 6CO-6.1B (a number expresses atomic percent.), and earned out coarse grinding of 
lis T^enTet mill grinding by inactive gas was performed, and impalpable powder w„h a mean 
r rti c^ d amefe o abou, 3.5 micrometers was obtained. I. was filled up with the obtained 
impalpable powder in the metallic mold, and it was fabricated a„ over the magnet* fie KL 
Subsequent heat treatment after sintering was performed in the vacuum, and the smtered 
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compact was obtained. The obtained sintered compact was cut down and processed mto the 
20mmx10mmx2mm size, barrel finishing was performed further, and the magnet element 
assembly into which practical use shape was processed was obtained. 

Next the obtained magnet element assembly was immersed for 2 minutes into 2%HN0 3 
solution, and ultrasonic rinsing was performed after that. 

Helureatment for 10 minutes was performed for the magnet element assembly which gave 
acid cleaning (acid treatment) as mentioned above at 450 " among a nitrogen atmosphere 
with a steam partial pressure of 475 hPa, the protective layer was formed, and the rare earth 
permanent magnet was obtained. 
[0074] 

The focused-ion-beam-working device was used for the fracture surface of the rare earth 
permanent magnet which the protective layer formed on the surface of a magnet element 
assembly as mentioned above, the processing section was produced, and the membrane 
structure near the surface was observed with the scanning electron microscope. S-4700 by 
Hitachi Ltd was used for the scanning electron microscope. The photograph which expanded 
some electron microscope photographs of drawing 3 for the acquired electron microscope 
photograph to drawing 3 is shown in drawing 4. 

[0075] t 

In drawing 3 and 4, the white layer was the platinum-palladium membrane for analys.s, it is the 

white layer bottom and it was checked that the second layer of 100 nm of average th.ckness 
forms in the outermost surface of a rare earth permanent magnet. It was checked that the first 
layer of 3 micrometers of average thickness forms in the second layer bottom. Form.ng the first 
layer on a magnet element assembly, and forming the second layer on the first layer was 
checked so that drawing 3 might also show. 
[0076] 

Next this rare earth permanent magnet is flake-ized using a focused-ion-beam-working 
device The membrane structure near the surface was observed with the transmission electron 
microscope (JEOL 3010 [ JEM-]), and EDS (Voyagerlll made from Noraan Instruments) 
analyzed the element contained in the first layer and second layer. As a result, Nd, Fe, and O 
were detected as main ingredients from the first layer, Fe and O were detected from the 
second layer of the outermost superficial layer, and Nd was not detected. 

[0077] — , . , 

The pressure cooker test was done about the obtained rare earth permanent magnet. The test 

condition was considered as neglect under the environment of 120 0.2MPa, and 100%RH 

for 100 hours. As a result, the exterior change by examination was not accepted and change of 
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the magnetic flux before and behind an examination was not accepted, either. 

^magnetizing the obtained rare earth permanent magnet, it was immersed in automatic 
transmission Froude (ATF) for hybrid cars of marketing which added 0.2% of ^ter and the 
examination negiected at 150 - for 1000 hours was done (ATF immersion test). And when the 
magnet after an examination was magnetized again and magnetic flux was measured, 1 .0 /o of 
magnetic flux degradation was seen to examination before. 
[0079] 

(Example 2) , _ n/ , 

Except having heat-treated at 350 ** under the oxidizing atmosphere of 7% of an oxygen 
density for 13 minutes, the rare earth permanent magnet which has a protective layer like 
Example 1 was manufactured. 

[0080] , „ .. 

As a result of observing the obtained rare earth permanent magnet like Example 1, it was 
checked that the protective layer which equips this order with the first layer whose average 
thickness is 0.9 micrometer, and the second layer whose average thickness is 60 nm » formed 
on the surface of a magnet element assembly. As a result of analyzing this protective layer l.ke 
Example 1 , Nd, Fe, and O were detected as main ingredients from the first layer, Fe and O 
were detected from the second layer, and Nd was not detected. 
[00811 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.2%. 

[0082] 
(Example 3) 

Except having heat-treated at 390 ** under the oxidizing atmosphere of 7% of an oxygen 
density for 7 minutes, the rare earth permanent magnet which has a protective layer l.ke 
Example 1 was manufactured. 

[0083] , _ . 

As a result of observing the obtained rare earth permanent magnet like Example 1, it was 
checked that the protective layer which equips this order with the first layer whose average 
thickness is 1 micrometer, and the second layer whose average thickness is 70 nm is formed 
on the surface of a magnet element assembly. As a result of analyzing this protective layer l.ke 
Example 1, Nd, Fe, and O were detected as main ingredients from the first layer, Fe and O 
were detected from the second layer, and Nd was not detected. 
[0084] 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
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permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.3%. 

[0085] 
(Example 4) 

Except having heat-treated at 410 " under the oxidizing atmosphere of 0.5% of an oxygen 
density for 10 minutes, the rare earth permanent magnet which has a protective layer like 
Example 1 was manufactured. 
[0086] 

As a result of observing the obtained rare earth permanent magnet like Example 1 , it was 
checked that the protective layer which equips this order with the first layer whose average 
thickness is 1 .5 micrometers, and the second layer whose average thickness is 50 nm is 
formed on the surface of a magnet element assembly. As a result of analyzing this protective 
layer like Example 1 , Nd, Fe, and O were detected as main ingredients from the first layer, Fe 
and O were detected from the second layer, and Nd was not detected. 
[0087] 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.3%. 

[0088] 
(Example 5) 

Except having heat-treated at 410 ** under the oxidizing atmosphere of 21% of an oxygen 
density for 10 minutes, the rare earth permanent magnet which has a protective layer like 
Example 1 was manufactured. 
[0089] 

As a result of observing the obtained rare earth permanent magnet like Example 1 , it was 
checked that the protective layer which equips this order with the first layer whose average 
thickness is 2.1 micrometers, and the second layer whose average thickness is 100 nm is 
formed on the surface of a magnet element assembly. As a result of analyzing this protective 
layer like Example 1 , Nd, Fe, and O were detected as main ingredients from the first layer, Fe 
and O were detected from the second layer, and Nd was not detected. 
[0090] 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.2%. 

[0091] 
(Example 6) 

Except having heat-treated at 500 ** under the oxidizing atmosphere of 7% of an oxygen 
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density for 10 minu.es. the rare earth permanent magnet which has a protects layer tike 
Example 1 was manufactured. 

Ess =2 r^==r.r^ 

J. o «.,. d«»« i™<- ~«i — " 

l 0093 J . x . lii,* Fvamnle 1 about the obtained rare earth 

magnet is very as small as 0.3%. 
[0094] 

staling heat-heated at 390 - for 10 minutes under the wilh Ihe oxygen densfly of 0.5%, 
T2 'steam partial pressure of 74 hPa oxidizing atmosphere, the rare earth permanent 
magnet which has a protective layer like Example 1 was manufactured. 

As^esult of observing the obtained rare earth permanent magnet like Example 1 , it was 
checked the protective layer which equips this order with the firs, layer whose average 
checked that P d , rwhose average th.ckness is 100 nm ,s 

^ r^;^ a magna, element assembly. As a resu,, of 

,ayer like Example 1 , Nd, Fe, and O were detected as mam mgred.ents from the firs, layer, 

and O were detected from the second layer, and Nd was not detected. 

Whin the pressure cooker test was done like Example 1 about the obtained rare earth 
Zaneni ZTZ. « was checked that magne.ic flux degradaflon of a rare earth permanen. 

magnet is very as small as 0.2%. 

[0097] 

ExceTlavmg hea.-.rea.ed a. 390 - for 10 minutes under .he with .he oxygen density of 0.5%. 
anTa steam partial pressure of 12 hPa oxidizing atmosphere, the rare earth permanent 
magnet which has a protective layer like Example 1 was manufactured. 

AsTresult of observing the obtained rare earth permanent magnet like Example 1 . it was 
chec^d tha'me protective layer which eguips this order with the flrs, ,ayer whose average 
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thickness is 1 .4 micrometers, and the second layer whose average thickness is 80 nm is 
^d on the surface of a magnet eiement assembly. As a resuit of 

layer like Example 1 , Nd, Fe, and O were detected as mam .ngred.ents from the first layer, Fe 
and O were detected from the second layer, and Nd was not detected. 

Whtn the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.2%. 
[0100] 

LtceXaving heat-treated at 400 ** under the oxidizing atmosphere with a steam partial 
pressure of 2000 hPa for 10 minutes, the rare earth permanent magnet which has a protects 
layer like Example 1 was manufactured. 

As 1 ^result of observing the obtained rare earth permanent magnet like Example 1 , it was 
checked that the protective layer which equips this order with the first layer whose average 
thickness is 1.8 micrometers, and the second layer whose average thickness is 120 nm .s 
formed on the surface of a magnet element assemb.y. As a result of analyzing , this protectee 
layer like Example 1 , Nd, Fe, and O were detected as main ingredients from the first layer, Fe 
and O were detected from the second layer, and Nd was not detected. 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.3%. 
[0103] 

ExTeThaving heat-treated at 330 " under the oxidizing atmosphere of 7% of an oxygen 
density for 10 minutes, the rare earth permanent magnet which has a protective layer l.ke 
Example 1 was manufactured. 

^structure near [ in the obtained rare earth permanent magnet ] the surface was analyzed 
by depth direction analysis by Auger electron spectroscopy. SAM680 by the ULVAC ph. 
company was used for Auger electron spectroscopy. The result checked that the second layer 
from which Nd is not detected from the surface including Fe and O by 16-nm Fukash. was 
formed, and the first layer containing Nd, Fe, and O was formed in 0.4 micrometer of these 
second layer bottoms. 
[0105] 
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When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.2%. 
[0106] 

(Example 11) 

Except having heat-treated at 290 ** under the oxidizing atmosphere of 21% of an oxygen 
density for 10 minutes, the rare earth permanent magnet which has a protective layer like 
Example 1 was manufactured. 
[0107] 

The membrane structure near [ in the obtained rare earth permanent magnet ] the surface was 
analyzed by the same method as Example 10. The result checked that the second layer from 
which Nd is not detected from the surface including Fe and O by 10-nm Fukashi was formed, 
and the first layer containing Nd, Fe, and O was formed in 0.1 micrometer of these second 

layer bottoms. 
[0108] 

When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 
magnet is very as small as 0.3%. 
[0109] 

(Example 12) 

With powder-metallurgy processing, the presentation produced the ingot which is 14.7Nd- 
77 6Fe-1.6Co-6.1B (a number expresses atomic percent), and carried out coarse grinding of 
this Then, jet mill grinding by inactive gas was performed, and impalpable powder with a mean 
particle diameter of about 3.5 micrometers was obtained. It was filled up with the obtained 
impalpable powder in the metallic mold, and it was fabricated all over the magnetic field. 
Subsequently, heat treatment after sintering was performed in the vacuum, and the magnet 
element assembly of the 70mmx15mmx6mm size was obtained. 
[0110] 

Next, the obtained magnet element assembly was immersed for 2 minutes into 2%HN03 

solution, without machining it, and ultrasonic rinsing was performed after that. 

[0111] 

The magnet element assembly which gave acid cleaning (acid treatment) as mentioned above 
was heat-treated in [ 400 ** ] 10 minutes in the atmosphere, the protective layer was formed, 
and the rare earth permanent magnet was obtained. 
[0112] 

When the obtained rare earth permanent magnet was observed like Example 1, it turned out 
that a 1 .5-micrometer oxide layer is formed on the surface of a magnet element assembly. 
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When the pressure cooker test was done like Example 1 about the obtained rare earth 
permanent magnet, the exterior change by examination was not accepted but it was checked 
that magnetic flux degradation after an examination is very as small as 0.1 /«, 
[0114] 

ESinss — * - w 1 ■ - * hno * s ° iution 

was given to this magnet element assembly 2%. 

Thismagnet element assembly was observed with the scanning electron microscope like 
Example 1 . The photograph which expanded some electron microscope photographs of 
drawing 5 f or the acquired electron microscope photograph to oYawmgAis shown ,n d«6. 
j ^a^s and 6, a white layer is the platinum-palladium membrane for analysis, and the 
magnet element assembly was checked by the white layer bottom. 

Next 6 the pressure cooker test was done like Example 1 to the obtained magnet element 
assembly, without performing heat treatment in a steam atmosphere. The result checked 2.1 /o 
of magnetic flux degradation, while appearance changed from silver black. 

^magnetizing the obtained magnet element assembly, when the same ATF immersion test 
as Example 1 was done, the magnet after an examination was magnetized aga.n and 
magnetic flux was measured, in the magnet of this comparative example 1 , 7.5% of magnetic 
flux degradation was seen as compared with examination before. Thus, with the magnet of 
Example 1 , to only 1 .0% of magnetic flux degradation having been seen before and after the 
ATF immersion test, 7.5% of magnetic flux degradation was seen, and it was checked with the 
magnet of the comparative example 1 that this magnet has very large magnetic flux 
degradation after an ATF immersion test. 
(Comparative example 2) 

Except having heat-treated at 200 ** for 10 minutes under the with the oxygen density of 7.0 /o, 
and a steam partial pressure of 0.5 hPa oxidizing atmosphere, the rare earth permanent 
magnet which has a protective layer like Example 1 was manufactured. 

[0118] , „ .. 

As a result of observing the obtained rare earth permanent magnet like Example 1 , it was 

checked that the protective layer which average thickness becomes only from the single layer 
which is 20 nm is formed on the surface of a magnet element assembly. As a result of 
analyzing this protective layer like Example 1, Nd, Fe, and O were detected as main 
ingredients. 
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When the pressure cooker test was done like Example 1 about the obtained rare earth 
reTanent magnet, it was checked that magnetic flux degradation of a rare earth permanent 

magnet is 0.4%. 

^magnetizing the obtained magnet element assembly, when the same ATF immersion test 
as Example 1 was done, the magnet after an examination was magnetized agar, ™« 
magnetic flux was measured, in the magnet of this comparative example 1 , 4.7% of magnate 
flux degradation was seen as compared with examination before. Thus, with the magnet :af 
Example 1 , to only 1 .0% of magnetic flux degradation having been seen before and after the 
ATF immersion test, 4.7% of magnetic flux degradation was seen, and it was checked w,th the 
magnet of the comparative example 2 that this magnet has very large magnetic flux 
degradation after an ATF immersion test. 
[Brief Description of the Drawings] 
[0121] 

[Dl awjn a ^lt is an outline perspective view showing one embodiment of the rare earth 
nermanent magnet of this invention. 

° Dra wing 21 lt is an outline sectional view showing one embodiment of the rare earth permanent 
magnet of this invention. 

rDraw ing 3] lt is an electron microscope photograph of the rare earth permanent magnet of 
Example 1 

tpjawing^llt is the electron microscope photograph to which a part of drawing 3 was 

^^Jlt is an electron microscope photograph of the rare earth permanent magnet of the 
comparative example 1 . 

drawing 6]lt is the electron microscope photograph to which a part of drawmgAwas 
expanded. 

[Description of Notations] 

The first layer, 5b / - The second layer. ] -- A rare earth permanent magnet, 3 - A 
magnet element assembly, 5 ~ A protective layer, 5a 




[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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